Materials and methods
General materials. All reagents and chemicals were purchased from Sigma-Aldrich or VWR international and used as received unless otherwise stated. Anhydrous THF was prepared by distillation over LiAlH 4 under an argon atmosphere. Flash column chromatography was performed using Sigma Aldrich Silica 40 (230-400 mesh size or 40-63 μm) as the stationary phase. Size exclusion chromatography was performed using Biorad Biobeads SX-3 as the stationary phase. Thin layer chromatography was performed on TLC Silica gel 60 F254 coated aluminum plates from Merck.
NMR Spectroscopy. NMR spectra were recorded on an Agilent DD2 spectrometer operating at 500 MHz. Chemical shifts are quoted in ppm relative to tetramethylsilane using the residual solvent peak as a reference standard and all coupling constants (J) are expressed in Hertz (Hz).
For variable temperature experiments, the low temperatures were calibrated using a neat methanol sample. The shuttling rates were calculated from the line shape analysis of the NMR spectra using the program TOPSPIN 3.5.
Mass spectrometry. Low resolution mass spectrometry (LRMS) measurements were performed on a Thermo Fischer Quantum Access Mass instrument equipped with an ESI source and a triple quadrupole ion analyzer.
UV-Visible absorption and luminescence spectroscopy. Electronic absorption spectra in the 250-800 nm range were recorded on a Perkin-Elmer Lambda 750 spectrophotometer. The experimental error on the wavelength values was ± 1 nm. Luminescence emission spectra in the 350-700 nm range were recorded with a FLS-920 Edinburgh spectrofluorimeter. The experimental error on the wavelength values was ± 1 nm. All the experiments were carried out at room temperature in a 1 cm quartz cuvette.
Circular dichroism spectroscopy. Circular dichroism spectra in the range 250-500 nm were recorded on a Jasco-175 spectropolarimeter. Instrumental parameters were set as: data pitch 1 nm, band width 2 nm, response 0.5 s, sensitivity standard, and scan speed 100 nm min -1 . All the experiments were carried out at room temperature in a 1 cm quartz cuvette.
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2. Synthesis of compounds 1H 3+ ·3I -and 2H 3+ ·3I -4-(hydroxymethyl)benzaldehyde, 3,5-di-(tert-butyl)benzyl azide, and 2-hydroxymethyl-dibenzo-24-crown-8 were synthesized according to previously published procedures. 
Bis(4-(hydroxymethyl)benzyl)amine (S1)
(4-hydroxymethyl)benzaldehyde (1.5 g, 11 mmol) and LiClO 4 (1.7 g, 16 mmol) were suspended in hexamethyldisilazane (HMDS) (5 mL). The suspension was heated at 65°C for 2.5 hours. The resulting thick paste was dissolved in anhydrous MeOH (30 ml) and cooled at 0°C with an ice bath. NaBH 4 (778 mg, 22 mmol) was added in portions over 10 min and the solution was stirred for further 2 hours at 0°C. MeOH was removed under reduced pressure, the residue was suspended in aqueous NaHCO 3 (sat. 80 mL) and stirred for 30 min. The water layer was extracted with EtOAc (3x40 mL) and the combined organic layers were washed with brine (1x30 mL), dried over Figure S15a and S15c are due to the presence of trifluoroacetate counteranions. 
Reversible pH dependent co-conformational switching
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Variable temperature NMR spectra
1 H NMR spectra of 1 2+ ·2I -and 2 2+ ·2I -in CD 2 Cl 2 were recorded between 223 K and 293 K at 10 K intervals to elucidate the dynamics of the systems. Co-conformational switching rates were calculated from a line-shape analysis of the variable temperature NMR spectra using TOPSPIN 3.5 software. The enthalpy (ΔH ‡ ) and entropy (ΔS ‡ ) of activation for ring shuttling were extrapolated by fitting the Eyring plots of shuttling rate vs the reciprocal of absolute temperature using the following equation (R is the ideal gas constant, h is Plank's constant, and k B is Boltzmann's constant). The H Tr u signal is the weighted average of the signal of the unencircled triazolium protons in the tightly bound and solvent separated ion pairs in fast chemical exchange. 6 Its downfield shift at temperatures lower than 253 K arises from the displacement of the equilibrium between the tight and separated ion pairs in favor of the former. Therefore, the Eyring analysis was performed only taking into account the data at temperatures ranging from 303 K to 253 K, where the drift of the signals can be neglected. In this range, the shape of the signals is dominated by the coconformational equilibrium and line-shape analysis provides reliable results ( Figure S18 ).
Noteworthy, the resonance frequency of H Tr c is unaffected by temperature, suggesting that anions cannot reach the first coordination sphere of the complexed triazolium station because of the presence of the surrounding ring.
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Estimation of the racemization rate constant
The rate constant of racemization k rac of about 35 s -1 was estimated at the coalescence temperature (ca. 243 K) using the following formula: Despite the NMR resolution was not high enough to resolve the fine structure, the resonance H 6 c of 1 2+ ·2I -consistently appears to be structured as two doublets of an AB system at 233 K (figure S20a). Conversely, the corresponding signal in the symmetric rotaxane 2 2+ ·2I -always appears as a broad singlet ( Figure S20b ). This is consistent with the two protons H 6 c being diastereotopic for protons H Tr u or H 6 u at any temperature ( Figure S26 ). When the shuttling process becomes fast in the NMR timescale, the NMR spectrum in fast exchange reflects an average structure where the ring is located in the middle of the axle. In other words the residual symmetry of the system renders the rotaxane achiral on average. Therefore, the diasteromeric ion pairs formed by interaction with an optically active anion are not detectable anymore as they are interconverting into one another too fast. Hydrogen atoms are omitted for clarity. It should be remarked that this modelling is not sufficiently accurate to provide physically realistic structures. The models are only meant to represent the proposed stereodifferentiation mechanism, which arises from the complexation between the chiral anion and the unencircled triazolium site in either enantiomeric co-conformation of the rotaxane.
